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INTHODUCTION 
Fish and fisheries Is of an Immense value In the Indian 
economy which contributed 0.8 per cent (at current prices) to 
the net national produot by 1980 B1 (Kalftwar nxid D/nndekar, 
i 
1983), Several references regarding the importance of the 
fishes are available in Ancient Indian literature, but modern 
studies signifies the importance of fishery industry in 
relation to socio-economic development as well as availa-
bility of animal protein for ever growing human population. 
At present among developing countries twenty-three per cf-.ht 
of tVie population with market economy are ttnderf^ id or under 
nourisVted. Development of fishery can definitely eniariclpat^ i 
this problem upto certain extent. Fishery statistics rovo'"iln 
the fact that the world's lion share of fish production comes 
fx'om marine resources but freshwater fishery also contribute 
a considerable part of it. Asia is an important producer of 
fresh water fishes claiming about 60 per cent of the total 
world inland fishery in recent years (FAO, 1986).Earlier 
Inland fishery was restricted mainly to the rivers and Lholr 
flood plains. However, the construction of a large number of 
multipurpose reservoirs has positively changed the scenario 
towards Inland sector. Between 1948 to 1952 the total world 
inland fish yield was only 2.5 million tona per yaar 
{Fernando, 1980) but due to the increase in watershed area 
and modernisation of the culture and capture techniques, the 
annual fish yield has been raised upto 8.9 million tons per 
year from the total inland waters of the world, 
India has vast and varied Inland fishery potential. 
National Commiaaion on Agriculture has estimated that the 
total area under reservoirs is 3.0 million has which is 
likely to reach 6,0 million ha before the turn of the current 
century. Shrivastava et al. (1984) pointed out that 1.7 
million ha water area la under 975 major reservoirs and 0.7f; 
million ha under ponds.' Studies made by Jhlngran (1988a) 
reveals that fishery industry in India could not achieve as 
much as aught to be and the average fish production from 
inland waters remained from 6-14 kg/ha/year. 
• A cionsiderable research work on fish culture in tho 
reservoirs in India has been done by several workers (Menon 
1969, Rangjwiathan and Natarajan 1969, Alikhuni et al. 1971, 
Hisra 1972, Khumar 1985 and Jhlngran 1988a. Sreenivasan 
(1969) worked on the productivity of various reservoirtj. 
Morphometric characteristics of the reservoirs and its effect 
on reservoir fishery has been discussed by Rawson (1952, 
195.3), Rao and Govind (1964) and Symons et al, (1965). 
Culture fishery potential in ponds of Aligarh district in 
northern India has also been assessed by Siddiqui et al. 
(1978). 
A great deal of efforts in south-east Asian countries 
are being made on optimising the fish production from the 
reservoirs and lakes. The management of reservoirs ia inor"-") 
economical because these resources are primarily mv.'sorjt for 
tho purpose of irrigation, drinking water supply, flood 
control, hydroelectrictty generation and thermal power plan'. 
nii<] oc'ttmuni f I ali yielf] csn >)o 'scViiov^d by ri minhn/il 1 nvegt 
ment. Fernando (1980) pointed out the utility of Ubalrant'in.'^  
reservoir in north-eastern Thailand which was oxpocted \,y> 
produce electricity worth about U.S. $ 1,000,000 per year and 
the fifihery which has been developed in the reaervoir noi? 
earns more than U.S. $ 1,200,000 per year. 
Inland fishery has a bright prospect in the »tabo of 
Uttar Pradesh because of vast resources in the form of riv-
ers, reservoirs .streams and rural ponds having an area of 
4.45 lac ha out of which reservoirs alone constitute 1.25 lac 
ha. By the end of the seventh plan about 43 per cent of those 
resources could be utilised for the development of culture 
fishery. 
In Bundelkhand there is a good drainage system on which 
a large number of multipurpose reservoir-s are located with a 
total area of 42324,78 ha out of this about 39693.63 ha is 
being managed for fisheries development. The present study in 
b&sed on an overall aasessment of the present status of 
fishery in Bundelkhand region. Several questionnaire and 
personal interviews were conducted with people those involved 
in fish farming to trace out their problems. Secondary data 
on major carp seed stocking and annual fish yield la obtained 
from the Fisheries Department, Jhansi. The data has been 
collated and analysed to aaseas the reservoir fishery re-
sources of the region and to examine the probable factors 
whicVi affect the culture fishery. It has also be«n tried to 
suggest means and ways to achieve an optimal fish production 
i 
which will bring out socio-economic development of the region 
as well as of the nation. 
TWO 
PHYSIOGRAPHY OF BONDELKHAND REGION 
Bundelkhand the cradle land of legendary and sturdy 
Chandela Rajputs who enriched the architectural and 
sculptural beauty of our civiliaation by constructing the 
world famous renowned monuments in the form of Khajuraho 
temples in the twelfth century A.D. This is the land which 
brought up, the great heroine of first freedom movement. Rani 
Lakshmi Bai of Jhanai in its laps, who torn asunder the 
British imperialism and paramountcy, thus paving the way for 
national freedom movement. 
Bundelkhand region of Uttar Pradesh is also known as 
Jhansi Commissionary which comprises five districts namely 
Banda, Hamirpur, Jalaun (Oral), Jhansi and Lalitpur. The 
Bundelkhand rgion lies between 24^11' to 26^27' N latitudes 
and 78^08' to 81^34'E longitudes, having an area of 19264 aq. 
km. According to the census, 1981, the region comprises a 
population of 5,43 million persons with an average density of 
185 person per sq. km. 
The northern boundary of Bundelkhand region ia formed 
by the river Yamuna, southern and western boundaries are the 
provincial frontiers between Uttar Pradesh and Madhya 
Pradesh. Geographically Bundelkhand forms part of Ottar 
Pradesh as well as Madhya Pradesh. Structurally the 
Bundelkhfiind region consists of the ancient rocks of the 
stable massif of the peninsula as well as the recent deposits 
of alluviuni of the Indo-Qangettc plain. The tectonic 
roovements have resulted in many geological formations, but 
the Bundelkhand gneiss, Vindhyans and recent alluvium are 
more dominant than other formation. The relief of Bundelkhand 
also varies like a structure, the southern part of 
Bundelkhand is mainly formed by crystalline and sand-stone 
rocks, whereas the northern part is descendent of old Deccan 
massif, is dominated by senile topography where escrapments, 
gorges, reefs and numerous flat, trapped rounded hills with 
almost a roches mountaineous (Spate, 1960) effect constitute 
the main relief features. 
The elevation of Bundelkhand ranges from about 125 
metres to about 600 metres. On the basis of relative 
elevation Bundelkhand has been divided into Upper and Lower 
Bundelkhand. The rivers and the streams constitute the key 
position in drainage system of Bundelkhand. Most of the 
rivers originate in upper Bundelkhand in the southern part 
and drain toward the Yamuna in the north. The minor streams 
are seasonal in character and very frequently swell to 
considerable sise during the rainy season with a discharge of 
several hundreds of cusaic, but during the summer months they 
shrink into a series of disconnected pools or complete dried 
up. In their upper courses they may have numerous tentacles 
and present a dendritic pattern of drainage. With a large 
number of subsequent streams, they command a wide catcViment 
area. The general character of the drainage in Bundelkhand 
shows a pronounced confirmity with the structure and relief 
of the region. The important rivers holding the drainage of 
Bundelkhand are the Pahuj, the Non, the Kunchmalanga, the 
Urmil, the Chandrawal, the Dhasan, the Ken, the Shyama, the 
Baghain, the Paisun, the Ohen, the UkmeVi, the Shahaad and the 
Betwa and its tributaries, 
Bundelkhand experiences tropical monsoon climate which 
is influenced by the two air currents of north-east and 
south-woat monsoon. The pressure reversal takes place twice 
in the year. During the north-east monsoon the wind blows 
generally from west to east, and being continental in origin 
is mostly dry, while during the south-west monsoon the wind 
blows mostly from east to west and south-west to north-east 
and being oceanic in origin is excessively moisture loaded. 
The average monthly temperature in Nov. at Jhansi, Oral 
(Jalaun), Banda, Hamirpur and Lalitpur remains 21.11, 20.56, 
21.11, 20.00 and 19,44°C respectively. During the night 
8 
th«re is « rapid radiation with result that the days are warm 
and the nights are cool. The highest temperature of the year 
is recorded in the month of May, when the mean maximum 
temperature at Jhansi 47,6^C (1988), while the mean lowest 
temperature in the month of Nov, at Jhansi has been recorded 
3.8<^ C (1988). The hot westerly wind locally known as 'loo' 
are trying in the midday and blow with great velocity often 
rising to 77 or 102 Km per hour. The atmosphere is generally 
free from dust storms. In the absence of duat particles the 
heat becomes scorching and the lack of trees in black soil 
plains and the absence of vegetation throughout the area 
intensifies the dafssling blase. With the burst of monsoon 
the temperature considerably comes down and a fall in temp, 
upto 6°C to 8*^ 0 gives relief to the people after the three 
months prolonged heat and dryness. A comparison of average 
rainfall (June-October) and average annual rainfall reveals 
the fact that more than 95 per cent of the annual rainfall io 
received during the rainy season. The average annual 
rainfall in Bundelkhand has been recorded 900 mm. The annual 
rainfall in Bundelkhand is liable to great variation from 
year to year and placed to place. Hot summers, heavy but ill 
distributed rainfall during the wet monsoon months and 
varying topography of the area, partial and restricted 
drainage have introduced certain modifications in geological 
formations in the soil of Bundeikhand region. In Bundelkhand 
major soils are disintegrated Sand-stone> Red-soil> Black-
soil, Alluvial and other local soils. On account of local 
variation each of these groups of soil with the exception of 
distintegrated sand-stone, can be further sub-divided as 
follows according to Wadia, et al. (1935). 
i) Disintegrated Sand-stone 
ii) Red-soil 
(a) Coarse-grained soil 
(b) Loamy grey brownish soil 
iii) Black-soil 
(a) Clayey loom light black soil 
(b) Clayey black soil 
iv) Alluvial and other local soils 
In addition to the above mentioned soils recent depos-
its of alluvial soils are some other local soils also occupy 
small areas in Bundelkhand region. 
TBHEE 
FISHERY RKSOOKCKS OF THE REGION 
Deficient and sporadic rain along vfith high rate of 
evopration made the Bundelkhand a draught prone region of 
U.P. The failure of monsoon takes place frequently creating 
severe draught condition in the region. To cope with these 
recurring droughts several dams, bundles, barrages and ponds 
have been built in the region for the maximum possible 
utilisation of water received in the form of rainwater. All 
these water bodies have a total area of 42324.78 ha which are 
primarily meant for irrigation and drinking water supply for 
the tov?Tis and adjoining cities. But now a days most of these 
water bodies are being used for fisViery either capture or 
culture. Some 36378,19 ha water could be claimed lor culture 
fishery development so far. The reservoirs and ponds which 
are under culture fishery development ranges from 1 ha to 
10,000 ha in area. 
These water bodies are classified into class one, class 
two, class three and class four type on the basis of their 
sise. Other details of the reservoirs like subemerged area, 
catchment area, average depth and status and corresponding 
river or stream has been given in Table-1 and Table-2, 
Drainage of Bundelkhand region along with the 
reservoirs of more than 50 ha is shown in Map-1. 
TASLE-1 
imit KSEilvmSS OF 8yf§&ELKHA«S REB!^" iHVfilVEO III CULTURE FISHEn? 
S.N. Reservoir 
DisTT. mm 
i . i(aals?.5§ar 
2. Pshari" 
3 . Bar»ar ' 
4 . ParE-EChS 
5. Piihni 
6= LoliChb^a 
DISTT. LftllTPDR 
1. M a i i l i 
2. SDvifirfssgar 
3, Jasnj 
DJSTT.^  mm * 
i . RaiigsftanJ 
2. Sangscos-* 
3. Bar»B 
4. Balsiki (Ohtm) 
5. Bariyarpurt* 
DisTi. mnmm 
i , Ariijf) 
2. Chartdrsnai 
3. Raspsfsn 
4. Kabrsie 
5. Sslarpura 
h, KtDisrj 
7. Kgsalfufa 
8. Raipura 
ftirtisiei OT 
Tributary 
1 
Sukbrrai ^ Ssprar 
-
BsrHar NiiHsh 
-
Pshu) 
Sufehnal 
_ 
Shahiad 
Jasni 
Bawie 
Ken , 
Bsrwa 
Oh en 
Ken 
Arjun 
CharfdraMsl 
BuBchi 
Kapr ia Nala 
-
K&&1ari 
-
\ 
teae of 
River 
Dhasarr 
&ha5an 
ihaS&Ti 
BetMa 
Yasuna 
fibaSan 
Bt'twa 
Betita 
Betwa 
Ken 
Yasruna 
Yaauna 
Yasuna 
Ya&una 
BetMa 
Ken 
BEt»a 
Ken 
-
Bet)»a 
-
Sut(iser5e!) 
ftrea 
ha 
24i2 
l i s? 
m% 
778 
518 
494 
S83i8 
243B 
2248 
. 
2592 
i8i4 
H4? 
896 
778 , 
i62B 
114@ 
568 
43e 
337 
3S2 
298 
295 
Cstchi&nt 
fir £-3 
363.52 
7746.56 
568.38 
263S2.ta 
3!g.8i$ 
a /35.91 
2.827S.88 
364,88 
4!8.88 
823.88 
-
114.88 
141.16 
199.31 
284.98 
235.69 
78.22 
69.93 
-
-
17.35 
27.28 
fivtragt 
9 
8 
9 
9 
9 
6 
6 
17 
8 
9 
12 
7 
7 
9 
5 
11 
8 
B 
7 
-
-
5 
5 
Depth Statas 
IRS T«3 
!R8 
1R8 
1R6 TBS TPP 
IRS TWS 
IRQ 
IRS T«S UK 
IRG 
IRS 
IRS T^ S 
IRB 
IRS T«3 
IRS 
IRG 
IRG T»S 
IRS T»S 
IRS TBS 
IRG 
IRS 
IRS 
IRS TBS 
IRS Tas 
IRS - i r r i g a t i o n , TKS - Town fefster Supply, TPP - Thcfosl PDSRF Plant, H0L - Hydroelectr ic i ty . 
» Ent i re ly l ies in Rajnagar lf>h. of Chatsrpur B i s t t . of R.P. 
^9 Eriirely l igs in fljaigarh Tgh, of Panna D ls t t . H.P. 
TABLE-2 
SMALL RESERVOIR AND RURAL PONDS OF 8UMDELKHAND REGION INVOLVED IN CULTURE FISHERY 
S i s t r i c t 
vlHANSI 
BANDA 
HAMIRPUR 
' 
3 .M. 
J . , 
2. 
1 . 
2 . 
3. 
1 . 
2 . 
3. 
4 . 
5. 
b. 
7. 
a. 
• • ' ? . 
13, 
l i . 
12. 
13. 
\ 
Rese rvD i r 
fists 
K h a i l a r 
Lahar Thakupura 
Khapa t i a 
H&i abari i i i 
Hani kpur 
Paswara 
K l d a r i 
S a l a r 
Bir/na 
Pahara 
SelaiT/afi 
A jne r 
Atkoha 
Bho ip in 's 
Chaudhr i 
Bora 
Pasnawad 
T e l i Ps t i a r i 
Area 
(ha) 
24 .00 
13.7& 
S . U 
178.013 
2,^.U 
76 .08 
122.30 
57 .87 
21 .60 
20 .50 
20 .00 
12 .03 
9.613 
e .40 
7 .27 
5 . 38 
5 .24 
5 .10 
5 .10 
S . « . 
I . 
2 . 
1 . 
2 . 
3. 
4 . 
C 
v / * 
6. 
7. 
8 . 
9 . 
10. 
1 1 . 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
1 , 
2 . 
3. 
Ru ra l PDnti 
S a r b a l e 
Sarhfliau 
MukhaoD 
Sh i vahan i l 
Khurhanrf 
K a i r a i e Taal 
Ba^ba 
Aliona 
S a a t h i 
Ha r i Taal 
Ram Bakh-sh 
D a f t s r a 
BhadehbtJu 
B i l d a n 
Chaudhar i 
Uda iepurwa 
A s i z p a r a 
Kurraxi 
S a t a r i 
Panwar i 
Bandon 
Area 
(ha) 
3 , 2 8 
2 . 5 a 
4.2ff 
3 .3S 
3 .03 
1 . g« 
1.84 
1.02 
1.B0 
1.62 
1.60 
1.50 
1.48 
1.46 
1.34 
1.32 
1.25 
1.28 
1,30 
1.00 
4 .25 
3 .30 
3 .88 
Q: g 
:z 
o 
o 
cr 
Q 
z < 
X 
_ i 
UJ 
Z 
3 CD 
CO 
o 
> 
l _ 
if) 
en 
c; 
(JT) 
o QL 
Q. 
-4—' 
2 
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Distribution of the large and mediura siae reservoirs is 
not even throughout the region, whereas rural ponds are well 
distributed and total numbered 4510 with an area of 7738.67 
ha out of which 784 ponds with an area of 2294.38 ha is 
covered by Fish Farmers Developmental Agency (FFDA) for 
culture fishery development till now. Number of ponds in 
each district and coverage by FFDA is shown in Table-3. 
There are 187 fishermen co-operative societies actively 
undertaking culture fishery in small rural ponds under the 
guidance and assistance of FFDA, It is estimated by FFDA 
that in tVie coming years some 3124 rural ponds in the region 
with an area of 5107.58 ha will be able to adopt for culture 
fishery development. Most of the rural ponds are more than 
one ha and possess suitable physiographical conditions to 
take up composite culture to give fruitful results (Jhingran, 
1968 b). There are ten induced breeding hatcheries in the 
region capable to produce about 20 lacs major carps fry every 
year. 
Apart from these stagnant open water bodieia some rivers 
like Betwa, Ken, Dhasan, Pahuj, Shyama, Baghatn, Urmil, 
Chandrawal, Shahzad, Sajnam, Paisuni and Ohen along with 
their tributaries and seasonal streaias provides a large area 
for the development of capture fishery and natural spawning 
TABLK-3 
DISTRIBUTION OF RURAL PORD IN BUNDKLKHAND AND COTERAQE BY FFDA 
FOR FISH CULTIVATION UPTO 1988-1989 
District 
JHANSX 
JALAUN 
LALITPUR 
HAHIRPUR 
BANDA 
TOTAL 
Total 
Ponds 
no. 
345 
942 
157 
1082 
1984 
4510 
Covered by 
FFDA 
no. 
129 
231 
64 
182 
178 
784 
Total 
Area 
ha 
1263.09 
787.69 
1560.83 
1707.12 
2419.94 
7738.67 
Covered by 
FFDA 
ha 
499.72 
409.02 
443.48 
695.55 
446.61 
2294.38 
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grounds for carps fishes in this region. Reverine fishery is 
almost neglected in the region and controlled by the U,P. 
State Revenue Deptt., U.P. State Irrigation Deptt. or State 
Forest Deptt, U.P. Fisheries Deptt. has no say in the fishing 
affairs of the rivers in this region. 
Apart from the reservoirs which are under culture 
fishery, some reservoirs which are of adequate sise and 
suitable water conditions are being used only for capture 
fishery in the region has mentioned in Tabie-4. 
TABLE-4 
OHMANAGED RKSKRVOIHS (CAPTURE FISHERY) IN BUNDELKHAND REGION 
District 
JHANSI 
LALITPUR 
BANDA 
Reservoir 
Dhukwan 
Khaprar 
Saprar 
Dongri 
Qarhmau 
Shahcad 
Sajnam 
Rohini 
Haronala 
Barchaha 
River 
Betwa 
Khaprar 
-
Pahuj 
PahuJ 
Shahuad 
Sajnam 
Rohini 
Naronala 
Barchaha 
Area 
ha 
1943 
173 
-
362 
1469 
1020 
1060 
110 
-
-
Mean Depth 
m 
10 
5 
-
4 
5 
6 
4 
4 
-
-
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ICHTHYOFAONA OF BONDELKHAND REGION 
Most of the reservoirs are reared with major carps 
fingerlings for fish culture. Following species of fishes are 
recorded from different reservoirs, rivers and perinneal 
streams'. 
For the indentification purpose, the fishes were 
collected from the following places of the region. 
1. Fish Market, Orchha gate, Jhansi 
2. Fish Market, Nandanpura, Jhansi 
3. Fish Market, Baruasagar, Jhansi 
4. Fish Market, Bajaria, Oral (Jalaun) 
5. Katra Baaar, Niwari, Tikamgarh (M.P.) 
6. Garlruttau reservoir, Jhansi 
7. Pareecha reservoir, Jhansi 
8. Ptthuj reservoir, Jhansi 
9. Matatila reservoir, Lalitpur . 
10. Weekly Bazar, Rajghat Dam Project Site, Lalitpur 
11. Fishing site at Chilla ghat, Banda 
12. Rangawan reservoir, Banda 
13. Arjun reservoir, Hamirpur 
All the fishes were identified with the help of 
available literature (Day, 1878). 
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1. FAMILY 
2. FAMILY 
Trichogas t&r tftSglfttUS (Bloch & Schn) 
Anabas ifi5iii<iinfiiia (Bloch) 
BAGRIDAE 
hzsidis. nuiflMa (Ham.) 
Mystug isflfiara (Ham.) 
Mystvta SLQX. (Ham.) 
Mvstus .asfifiKliflifl (Sykes) 
Mystus y l t t a t u s (Ham.) 
Bitft i i i s (Ham.) 
3. FAMILY 
4. FAMILY 
5. FAMILY 
6. FAMILY 
7. FAMILY 
X^n^atQd<^B iiansLiia (Ham.) 1822 
CSNTROPOHI£M 
Chanda Jt^aCaiia (Ham. ) 
Chanda jiglBfi (Ham. ) 
Chanda x&ngfi (Ham.) 
CHACIPAS 
Knt.rnp^ f^ thva yagha (Ham. ) 
Faagasiua Pangaaiua (CuvVall) 1840 
Silonia iiifilldifi (Ham, ) 
CLARIDAE 
Clariua j?atrachu3 (Linn.) 1758 
15 
8 . FAMILY 
9 . FAMILY 
Le-p idoce t )ha l i ch thys a p , 
BQUJH s p . 
CYPRINIDAE 
C a t l a s f i i l f i (Ham.) 
Labeo i s k t i S (Ham. ) 
l>»\>^9 c'-ftlViasu (Ham.) 
L^b«Q EQJUiJaS. (Ham.) 
Labeo d i a ^ o n i u s (Ham.) 
L»bg«? flmbrlfttvis (Ham.) 
Labeo b a t a (Ham.) 
Cj.ryhln«g mrl^ftla (Ham.) 
C l r r h i n u s C^bft (Ham,) 
Egpffius d f tn r i cus (Ham.) 
Danio d f tva r io (Ham.) 
O x y g a s t e r b a c a i l a (Ham.) 
O x v e a s t e r s p , ( B l o c h ) 
O x y g a s t e r s p . (Ham.) 
P u n t i u s fihais (Ham.) 
P u n t i u s . a sxsaa (Ham.) 
P u n t i u s .'soPhore (Ham. ) 
P u n t i u s l i s i o (Ham.) 
Barbus t o r (Ham,) 
16 
10. FAMILY 
11. FAMILY 
12. FAMILY 
13. FAMILY 
14. FAMILY 
15. FAMILY 
16, FAMILY 
Barbus .aiiiOnfi (Ham. ) 
Rasbora danlcontus (Ham.) 
SWgRAyLXDAE 
Se-bip tnna Eilaaafi (Ham. ) 
MASTACEMBELIDAE 
Maatacembelua ftcm^tug ( L a c e p s d e ) 1800 
Maatacembelua a c u l e a t u s ( B l o c h ) 1787 
Mugjl <;Qr9uift (Day) 
Nandus ffffirmQgfttys (Ham.) 
HftB^vts n&ndiifi (H&m.) 
NOTOPTERIDAE 
N o t o p t e r u a p^o top te rus (Ham. ) 
N o t o p t e r u s gh l t f l l f l ( P a l l a s ) 
QPHIQCEPALI&AE 
Channa gachua (Ham,) 
Qh&jas^ mflrvtiius (Ham.) 
Chftnrt^ pm;c;i^^1^uq (Bloch) 
£Ih&mia s t r i a t u s (Bloch) 
SACCOBRANCHIDAE 
Heteroppeuatla fossilia (Bloch) 1799 
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17. FAMILY 
Ompok bimaculatua (Bloch) 1797 
Ompok PftYdft 
WftllftRQ ft-ttU (Bl & Schn) 1801 
18. FAMILY SISORIDAE 
BftKftrlua bsKftri'^s (Ham.) 
g?-ypt<?th'?r»:s telghJrt tf t (Bam. ) 
FOUR 
ANNUAL YIELD OF MAJOR CARPS AND OTHER FISH CATEGORIES IN 
RELATION TO STOCKING: 
Though a niomber of reservoirs in Bundelkhand region are 
being used as fishery resources for the last few decades 
based on conventional capture fishery. Now a days most of 
them are being stocked with Indian major carps vis. Catla 
cat la. tjftt?<so rohita and Cirrhtnua mrieala and some times 
along with other exotic carps vie. comiaon carp Cyprinus 
carpio. grass carp Ctenopharyngodon idella and silver carp 
HvPOPthalmichtViys motitrix to exploit culture fishery. Data 
of some reservoirs on annual fish production and stocking of 
major carp fingerling has been collated for an assessment of 
an annual fish production. Twenty reservoirs ranging from 
295 ha to 10i300 ha area have been categorised as large and 
medium siae reservoirs to consider their fish production. 
Five years' annual stocking and fish production of largo 
reservoirs viz. Matatila, Kamlasagar, Govindsagar and Jamni 
has been assessed. Ten years' annual stocking and fish 
production of some reservoirs namely Pareecha, Barwar and 
Pahuj has also been assessed. Further sixteen small reser-
voirs of Hamirpur district are considered to assess fish 
production. Two of the reservoirs viz. Pahuj and Barwar 
have been selected for qualitative analysis of the fish 
production. Five years' data.of percentage abundance of 
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major carps, cat fishes and weed fish in Pahuj and Barwar 
reservoir has considered for this purpose. 
Fig. 1 shows that the overall average fish production 
from reservoirs and rural ponds of Bundelklnand region is 
about 7,5 Kg/ha/yr against an average stocking rate of 150 
ftngerling/l-ia revealing a poor reservoir fish production in 
the region. 
Large reservoirs viz. Matatila, Kamlaaagar, Govindaagar 
and Jamni are found to be understocked as 50-200 
fingerling/ha/yr are being stocked giving rise to a meagre 
total- fish production of 4-6 kg/ha/yr (Table-5). However, 
an average fish production of sixteen selected medium size 
(200-1000 ha) reservoir with a total area of 13409 ha has 
been fourid around 10 kg/ha/yr against stocking of about 350 
fingerlingAia/yr (Fig.2). 
Fig.3 and fig.4 shows that an annual fish yield for 
Barwar and Pahuj reservoir were 10.71 kg/ha/yr and 20,12 
kg/ha/yr respectively. Whereas Pareecha reservoir shows a 
very low average fish production of 0.69 kg/ha/yr against 
stocking of 400 fingerling/ha/yr (Fig,5), 
Table-6 reveals the fact that the fish production of 
small reservoirs of this region is far less than their 
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3T0CKINQ (No/Ha) PRODUCTION (Kg/10 Ha) 
1980 1981 1983 1984 1982 
YEAR 
• I STOCKING ^S3 PRODUCTION 
FIG. 1 CARP STOCKING AND FISH PRODUCTION 
IN BUNDELKHAND RESERVOIRS 
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FITGJ 2 iFINGERLlNG STOCKING AND FISH 
PRODUCTION IN 16 SELECTED RESERVOIRS OF 
BUNDELKHAND 
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600 
STOCKING (No/Ha) PRODUCTION (Kg/IO Ha) 
84 86 
YEAR 
H STOCKING ^ PRODUCTION 
FIG. 3 FINGERLING STOCKING AND FISH 
PRODUCTION IN BARWAR RESERVOIR 
(Data not available for 1983-84) 
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STOCKING (No/Ha) PRODUCTION (Kg/10 Ha) 
84 85 
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FIG. 4' FINGERLING STOCKING AND FISH 
PRODUCTION IN PAHUJ RESERVOIR 
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FIG. 5 FINGERLING STOCKING AND FISH 
PRODUCTION IN PAREECHHA RESERVOIR 
TABiLK-6 
FINGERI.IHG STOCKING AND FISH PRODOCTION IN SIXTEEN SMALL 
RESERVOIRS (AREA 307.37 ha) OF HAMIRPDR DISTT. OF BUNDELKHAND 
Year Total Stocking /ha stocking Total Prod. /ha Prod, 
No. lacs No. Quintals Kg. 
1979-80 2.65 830 52.62 17.10 
1980-81 1.50 488 33.85 11.00 
1981-82 2.19 712 96.06 31.25 
1982-83 1.26 409 63.82 20.76 
1983-84 0.35 113 20.51 6.67 
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potential. Average fiah production for sixteen small 
reservoirs of Hamirpur district is recorded 17.35/ha/yr. 
Qualitative yield of major carps in relation to other 
fishes is important from the view point of stocking and its 
consequences for the assessment of culture fishery develop-
ment. It has been observed in Pahuj reservoir that major 
carp production is not as much as ought to be as the carps 
harldy share 5 per cent of total fish catch whereas annual 
stocking density is uniformly maintained (Fig.6). On the 
other hand Fig.7 reveals that major carps of the Barwar 
reservoir comprises of 40-60 per cent of total fish yield. 
An important aspect of culture fishery is to obtain the 
major carp seed from local hatcheries. Seed production of 
ten local hatcheries of this region against target has been 
shown in Fig. 8. There was a marked achievement in the seed 
production in 1983. However in subsequent years, the 
achievement did not appear to reach beyond 30 per cent of 
the target. Attempts have been made to find out the 
probable causes of under-target seed production. An apparent 
cause appear to be non-availability of adequate sise of 
broods. Moreoever the location of most of the hatcheries is 
generally far away from the reservoir sites, therefore, long 
PERCENTA3E 
100 
80 
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20 •• 
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FIG. 6 PERCENTAGE RELATIVE ABUNDANCE OF 
MAJOR CARPS. CAT FISHES AND WEED FISHES 
IN PAHUJ RESERVOIR 
PERCENTA3E 
1986 1987 1988 1989 
YEAR 
• 1 MAJOR CARPS ^ ^ CAT FISHES H I WEED FISHES 
FIG, 7 PERCENTAGE RELATIVE ABUNDANCE OF 
MAJOR CARPS, CAT FISHES AND WEED FISHES 
IN BARV\AR RESERVOIR 
NUMBER IN LACS 
1983 1084 -1986 1086 1087 1088 
YEAR 
• i TARGET ^ ACHIEVEMENT 
FIG. 8 CARP FRY PRODUCTION IN LOCAL 
HATCHERIES OF BUNDELKHAND REGION 
(1987 DATA NOT A/AILABLE) 
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distance transportation of broods results in their 
mortality. Subsequent the seed production adversely 
affected. 
FIVE 
COMMERCIAL KJCPLOITATION 
Freshwater reservoirs, though capable, of fish produc-
tion have so far not shown good results they deserve. Despite 
yearly increase in the. water itrea due to addition of new 
impoundments, freshwater fish production remained stagnant 
(Jhingran, 1988 b). Concerned governm.ent department are 
convinced about their fiah potentiality but failures in 
achieving better fish production are mainly due to management 
complexities. The low fish yield from reservoirs is certainly 
due to unscientific management as well as malpractice in the 
implementation of various rules. The biological productivity 
of reservoir can be correlated with reservoir morphometric 
factors, climatic factors, edaphic factors and biotic 
factors. On the ecosystem side of management, following are 
the main aspects: 
1, Stocking of fish seed in sufficient number, 
2. Selection of fishes for stocking, i.e. species composi-
tion. 
3. Stocking rate 
4, Exploitation of fiah stock. 
This warrants creation of required infrastructure 
facilities for production of advanced fingerling for stocking 
the reservoir, adoption of best possible post stocking 
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management practices, judicious exploitation of fishery 
resources, using proper crafts and gears and provision of 
adequate post harvest facilities. 
SEED STOCKING 
Though various rules and regulations are framed for 
stocking the fish seed in reservoir. These are primarily 
meant for optimum utilisation of resources but inadequacy of 
laws or malpractice are rampant in this sector. Stocking of 
fish seed is the single most important factor which directly 
influences the production. Jhingran (i988b) stated that 
scientific approach in stocking and management of reservoirs 
can produce good results like production of fish in Aliyar 
Reservoir (Tamil Hadu) 115Kg/ha/yr and Bachhra Reservoir 
(U.P.) 139 Kg/ha/yr. In Ottar Pradesh inspite of 
commissioning many world bank added hatcheries, the Fisheries 
Development Corporation is still not able to fulfill fish 
seed demand of the state. The reservoir are worst affected. 
Moreover no modern hatchery is functional in Bundelkhand 
region. This situation has created an imbalance in regional 
inequialities. Although water area in the region under 
fishery activity is no leas than other parts of the state but 
like other parts of state no Chinese type Eco-hatchery is 
being built here. 
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Number of fish seed to be stocked in all the reservoirs 
has been fixed by U.P. Fisheries Department. However data 
shows that in Matatila, the largest reservoir of this region, 
the number of fingerling never exceeded 100/ha/yr. Such a low 
stocking rate coupled with the presence of predatory fishes 
makes it meaningless. Similar conditions are prevalent in 
other large reservoirs vis Govindsagar, Karalasagar and Jamni; 
showing 200, 200 and 125 fingerling/hA/yr respectively 
(Table-5). However the stocking figures of medium siae 
reservoirs vis Barwar and Pahuj are found to be satisfactory. 
PEESKNCK OF PREDATORY AND WEED FISHES 
All the reservoirs of this region indicate presence of 
predatory as well as weed fishes in considerable number. 
Common species are Wallago attu and tjyatus Sp. including 
Feather-backs, snake-heads and several other carnivorous 
fishes <Plate-I). Although major carps are stocked annually 
in almost all the reservoirs but their annual production 
figures are not upto the desired level, may be because of the 
pressure of predatory and weed fishes. Inspite of their 
higher exploitation the predatory fishes remain almost at the 
same level. Weed fishes poses serious competition for apace 
and food. While predatory fishes are harmful in three 
dimensions: 
^ ^ 
PLATE-1 SHOWING A MULTIPLE SPECIES FISH CATCH USING 
'FASLA NET' 
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1. Direct feeding of smaller fishes 
2. CotttpetitioEL for space 
3. Inter and intra-specific competition for food. 
Among the above three factors, predation is the single 
moat important factor which out weighs the other factors 
collectively. Eradication of predatory fishes is very tedious 
job as there is no selective method which can be used in 
large water bodies. However in smaller ponds, use of mahua 
cake-oil and other chemical piscicidea can be used 
effectively and safely for eradication of unwanted fishes. 
There is a need of sustained efforts at management 
level in the large reservoirs to cope with this problem. The 
absence of such drive has culminated in the present day 
situation where major carp yield diminishing year after year. 
In reservoirs having less predatory and weed fishes, the 
major carp fishes flourishing comparatively well eg. Barwar 
Reservoir, where major carps constitute 40-60 percent of 
total fish catch (Fig.7). At the same time in Pahuj Reservoir 
the related ratio of major carps, cat fishes and weed fishes 
is most disappointing i.e. 1-5, 20-40 and 55-85 per cent 
correspondingly (Fig.6). 
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OVER EXPLOITATIOH 
Although aeveral stringent meaaurea are enforced to 
check over-exploitation of major carps from the reservoirs. 
The present system of auction of reservoirs restricts quota 
of annual fish catch along with catchable fish sise, but 
irregularities in following the rules are often observed 
either due to the bad intention of the contractor or fisher-
men. Fishing operation during close-season is a frequent 
practice. Besides this sise restriction is also not imposed 
properly, and fishes of even under-siae are being caught 
indiscriminately. Thus young fish are deprived of optimum 
growth in the reservoirs. 
QEARS USED 
Different gears used in the region are; 
1. Dragnet (Mahajaal) 
2. Gillnet (Faala) 
3. Cast net (Chauka Jaal) 
Apart from these, Chattijal (improved dragnet) and 
Bisar Jaal (improved scoupe net) and Kudar jaal (prawn 
catching net, Plate-2) having mesh siae 0-5 cm With varying 
length sometimes going upto 2000 m. Practically the aero mesh 
size disturbs entire ecosystem involving various groups of 
flora and fauna and the poor yield of fish from many reaer-
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voirs is right because of inadeo^ uate understanding of the 
ecosystem (Jhingran, 1988b), which is largely disturbed by 
using least mesh siae gears (Plate-3). Inspite of strict 
Fisheries Department checking this practice of small mesh 
siae gears acquires unmanageable dimension particularly 
during the concluding year of the lease term of the 
reservoirs. Thus the seriousness of problem need strict 
implementation of rules at the level of supervising agency 
and emergence of awareness through extension programme among 
the contractors, traders, fishermen and consumers. 
Commercial exploitation of fresh-water prawn is also 
done in this region. Fresh water prawn Macrobrachium SP, are 
found in the reservoirs. Although no organised prawn fishery 
has been developed yet. But there is an urgent need to 
organise this fihery because of its export market. In the 
absence of available infrastructured facilities for the 
processing, preservation and marketing of prawn which are 
usually dried with the weed fishes locally known as ^Sukhan'. 
Prawn fishery don't contribute economically upto a required 
level. If, paid proper attention, this sub sector of 
fisheries can also contribute an admirable share of prawn 
fishery in Bundelkl-iand region. 
PLATE-2 SHOWING THE OPERATION OF 'KUDAR JAAL' 
- ^ 
" ^ ••S.,e 
^'"T. '^ "• 1 .jy^^-4 
• * 
PLATE-3 : SHOWING INDISCRIMINATE FISHERY CATH 
USING 'KUDAR JAAL' 
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PHYSIOGHAPBIC EFFECTS ON RURAL PONDS 
It has been observed that high rate of water evapora-
tion and adverse soil condition leads to drying of the ponds 
in the months (April-June). Most of the times there is no 
proper supply of water to maintain water level of the ponds. 
Therefore, fisherman are forced to harvest undersised fish 
crops before the drying of ponds. 
It is suggested that the provision of continueous water 
supply in all the rural fish ponds be made all round the year 
so that the fish farmers may obtained maximum sustain yield. 
PROBABLE EFFECTS OF AQOATIC WEEDS 
All otf the water bodies which are being used for fish 
cultivation are infested considerably with aquatic weeds. 
Most common of them are Platifl. Lsimnfl. SfllYinifl> iifiillifl, 
Spirodella> Nvphaea, Helumbo nucifera. Trapa. \?lsPlT)i<?aft> 
Potamogeton. Mflrsl],lfl> SftBtttftrift. Hzd£ilid> Utri-'?t^ l^ yj.e^ > 
Verticellaria. Vfll],JLanftrift> Qt^l,lift> Shsi]:& and C«srftt<?phyllmn. 
Jhingran (1983) has pointed out that presence of aquat-
ic weed in a reservoir badly affect the phyaicochemical and 
biological feature of the water which ultimately affect the 
fish production. 
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Another harmful aquatic weed is water-hzacinth 
Eichhornia grft9iSJrP«8 which is more; harmful than the others. 
Parija (1934), Penfound and Earle (1948), Poling and Brarr 
(1965), Holm et al. (1969), have reported a multiple growth 
of water-hyacinth within a few days. Rao (1969), Raynes 
(1964) and Tabita et al. (1962) reported that water-hyacinth 
is very much dangerous to fish and other aquatic organisms 
which are the diet of the carps. Chakravarti (1963), Mcvea 
and Boyd (1975) have reported that there was a decline in 
fisVi production from such weed infested water bodies. 
Besides this aquatic weeds are found to be much harmful 
for reservoir fishery from the new point of their management 
in Bundelkhand region, 
1. Aquatic weeds create problem in operating various 
fishing gears resulting in reduced catch per unit effort. 
This is well evident from the case of Qarbaie reservoir, 60 
km. NE, of Jhansi, which has been left unexploited for the 
last three years because of heavy infestation with submerged 
weed which create obstecles in the operation of fishing 
gears. The contractor of this reservoir is facing 
considerable €innual deficit (Pers. Comm. ). 
2. Aquatic weeds adversely affect the gears which are used 
in weed infested reservoirs. 
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3. Extra inveatment on eradication of the weed was 
incurred to remove water-hyacinth from Laksirimi Taal in 
Jhanai. 
4. There ia a risk of life of fishermen while dealing with 
weed infested deep reservoir during fishing operation «a 
certain areas turn swampy. 
5. Ignorance of harms of weed for fish culture by the 
people involved in fishery activity. It has been observed 
that some Fisherman Cooperative Societies used to cultivate 
'Singhara' (Hindi). Trapa blspinosa in the same reservoir 
along with the stocking of major cairp fingerling. Trapa ap. 
reduces light penetration in the water and consequently 
phytopiankton density ia adversely affected. Thus the fiah 
growth is also affected aa plankton constitute an essential 
food of most of the carps. 
SIX 
DISCDSSION 
It is evident from the physio-graphicaL studies of 
Burxdelkhand region that it lies in a drought prone sone of 
India. Scarce rain compounded with the less available subter-
ranean water and touching of mercury upto 50^C in summers 
makes this region dry. To cope with these conditions the only 
alternative is to store rain water. As we are aware that the 
rain is- the most valuable natural resource of our country 
that is why our economy is often called 'Monsoon Economy'. 
But the value of rain is far greater for Bundelkhand than the 
other parts of the country because topography and the type of 
soils i.e. gorges reefs and rocky hillocks (Spate, 1960) 
further complicates the situation. The man made structure 
built for the storage of water either in the form of a rural 
tank or a multipurpose reservoir/ dam has proved a boon to 
fishery in Bundelkhand region. A peap in the scientific 
literature related to reservoirs reveals that a very few 
workers has worked on the reservoirs of this region. Although 
10 per cent area of the reservoirs in D.P. lies in this 
region (Khan and Siddiqui, 1988). According to Fisheries 
Department Survey 1980, about 4510 ponds/ tanks having an 
area of 7739 ha are present in the region while the area of 
reservoir under fish culture is about 34583.81 ha which is 
increasing day by day due to the construction of new multi-
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purpose reservoirs and undertaking the existing reservoir 
which are not under culture fishery. The available water area 
provides ideal conditions for the flourishing of wide range 
of Ichthyofaunna. It covers almost ail the significant groups 
of the fishes of economic importance . Till date no authenti-
cate survey of Fish Fauna is available. Present author tries 
to enlist all the available fishes in the markets as well aa 
at the landing sites on various reservoir. Information was 
also collected from Life Science Museum, Jhansi. Besides 
cultured major carps which are brought from outside for the 
stocking purpose, several other ecologically imminent fishes 
are found in this region,on the other hand economically 
valued fishes are also found. Due to the progressive trends 
in the culture fishery development, presence of Catla catla. 
Lftbe'? rohita. Cirrhinus mrigais, Lfibfia CflIbflgU> Mirror carp, 
Common carp. Silver carp, and Grass carp are obvious. Maha-
seer in Betwa river is in substantial quantity. Besides this 
PftK^ rius bafiftrj.^ S and glyptPthorftX telchltta are commer-
cially important hill fishes, as mentioned earlier that the 
terrain of rivers and reservoirs is uneven, rocky and stony, 
hence these fishes thrive very well in these waters. Among 
the other typical north Indian fishes almost all the fishes 
are present in Bundelkhand region. After studying the fishery 
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status and present exploitation of these resources. It has 
been found that physiographic conditions of Bundelklnand are 
quite different from other parts of India which directly 
affects the fish culture in the reservoirs and ponds. Fish 
yield from the reservoirs of the region vary greatly and even 
individual reservoirs in the same part of the region show 
spatial variability in fish production because of the ecolog-
ical and edaphic differences. As a whole average fish yield 
of Bundelkhand region has been found 7.5 Kg/ha/yr falling 
between the national average fish yield 6-14 kg/Via/yr 
(Jhingran, 1988a), Jhingran (1988b) reported that large 
reservoirs of India have potentiality to produce 50 Kg/ha/yr 
and small reservoir are capable to give a maximum production 
of 100 kg/ha/yr. Fernando and Furtodo (1975) assessed eui 
overall average fish yield of 100 kg/ha/yr in ttie reservoirs 
of Srilanka. They further stated that a substantial yield of 
about 200 Kg/ha/yr can be obtained in some reservoirs. 
Large reservoirs like Matatila and Kamlasagar which are 
deeper are not producing good results whereas the smaller 
reservoir which are shallow, giving comparatively good yield. 
The similar findings were reported by Tapiador et al. (1971) 
in Lui Hwa lake in Peking having an area of 33ha and average 
depth of 2 m produces 5000 Kg/ha/yr, but in the province of 
Kiangsu, Taihu Lake (226,000 ha) gives an average fish yield 
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ol 52 Kg/ha/yr. Low fiah yield of 20-40 Kg/ha/yr has also 
been reported from some large reservoirs of south and Central 
India by Anon (1969). Fernando and Furtado (1975) also re-
ported negligible fish yield from the reservoirs of southeast 
Asia having a depth of more than 10 m. They further observed 
that depth is a major factor in the resultant fish produc-
tion. Larkin (1964) stated that depth can be correlated with 
fish productivity. Jenkins (1969) said that fish production 
of deeper reservoir of U.S.A. was 10-12 Kg/ha/yr. Frey (1967) 
focused that the deeper reservoirs of U.S.S.R. produced low 
yield of 18-36 Kg/ha/yr. Considering the overall fish produc-
tion in the deeper reservoir of U.S.A. and U.S.S.R. we can 
infer that the low fish production from deeper reservoir like 
Matalila, Kamlasagar and Jamni is due to their depth. 
Hickling (1961) stated that fish production from deep 
reservoir can be enhanced by introducing Tilapia tnossambica. 
Sreenivaaan (1967) also pointed out the high fish yield of 
Tilapia were obtained from some south Indian reservoirs. 
Fernando and Furtado (1975) while reviewing the reservoir 
fisheries of South Asia discussed that addition of lake fish 
species into deeper reservoir will increase fish yield. Some 
scientists in India are of the believe that exotic species be 
introduced in our water bodies in order to increase fish 
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production. But I am of the opinion that exotic species may 
eventually have an adverse affect on our indigenous carps. 
I, therefore do not recommend such a strategy to en-
courage stocking of exotic species which are prolific breed-
ers even in confined waters unlike our carps. A proper and 
thoughtful planning are required to develop reservoir fishery 
in India. 
Present study reveals the fact that distribution of 
reservoirs and water bodies in the region is uneven in terms 
of units as well as of their corresponding size. There are 
numerous granite mining ditches with an area of few ha or 
less than one ha which can be used for fish culture like tin 
mining pools which are brought under fish cultivation in 
Malaysia for last several years (Jothy, 1968). 
On the basis of fish production reservoirs of Bundelk-
hand can be categorised into three groups. (1) Negligible 
(2) Low productive and (3) High productive. Pareecha 
reservoir having an area of 778 ha which is being stocked 
with major carps at 500 fingerling/ha/yr has proved negligi-
ble productive which gives average 0.5 Kg/ha/yr for the last 
ten years. No other reservoir of the region lies in this 
worse category. While the other reservoir Matatila on the 
same river i.e. Betwa gives an average production of 
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7Kg/ha/yr, Matatila lies 70 Km upstream to Pareecha reser-
voir. Edaphic conditions as well as hydrobiological condition 
and climatic condition are similar for both reservoir, the 
only difference is tViat, Matatila water is used for Hydro-
electricity generation whereas Pareecha feeds nearby located 
thermal power station. Pareecha reservoir is the last unit of 
the reservoirs chain of Betwa river system. It means due to 
its penultimate location some excess water always flows out 
during the rainy season. This creates reservoirs/reverine 
condition in this reservoir. As we are aware that the stock-
ing operation are always done during rainy season and these 
reverine conditions adversely affects the survival of the 
fingerlings. Thus in the view of present author low produc-
tivity of Pareecha is mainly due to (1) Reverine condition 
and (2) The adverse affect of thermal power plant which 
directly affect fishery. During the process of steam making a 
several hundreds of cusaic water is lifted from reservoir 
along with the water plankton and other essential chemicals 
are destroyed due to heating in thermal power plant. Daily 
fluctuation of water level at high extent also affect the 
well being of fishes. 
The available data of fish seed stocking in different 
reservoirs reveals various anamolies. First, all the 
reservoirs are stocked mostly by the lease holders by their 
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own source on their own convenient time and without any 
strict quality control. Fiaheries Department law states that 
a lease holder will stock a certain number of fingerling. 
Which has been fixed for each reservoir according the area of 
water body. Stocking rate of the major carp seed should be 
fixed according the biogenetic quality of water body. Entire 
stocking operation depends upon the will of the lease 
hoiderin presence of fishery depairtment officials in various 
reservoir. One ill practice has been noticed that fish seeds 
brought from outside is directly stocked in the reservoirs 
without an intermediate rearing pond. This ultimately 
increases the mortality rate of the fingerlings. No proper 
campaigning for eradication of catfishes Weedfishes and 
aquatic weeds haa boon noticed before stocking of major carp 
seed. We can infer that foolproof method of stocking and 
authenticity of data is not clear or certain. This situation 
inevitably hetrms the productivity of the reservoirs because 
the stocking is an important factor in the culture fishery. 
Fish production in the i*eservoire of the region haa 
also suffered by the excessive use of the different types of 
the nets in different seasons. It has been observed that 
Chattinet an improved Dragnet is used to exploit weed fishes 
for sundrying also affects badly on the standing crop of 
major carp. Aquatic weeds have resulted in obstacling fishing 
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operation in several reservoir. G&rbaie is an example of weed 
prone reservoir where even a single fish operation could not 
be achieved for the lat three years. All the multipurpose 
reaervoira feed irrigation canals which are not fitted with 
adequate siaed mesh at their origin, which ultimately allows 
the fish seed with irrigation water to the canals resulting 
in the heavy loss of fish production. Thus multipurpose 
reservoirs are not best proved because of the lack of under-
standing and compromise among its various functionaries i.e. 
Irrigation, Hydroelectricity, Water works and Thermal Power 
Station which independently exploit the water body at their 
own intrest ignoring the others loss. The present author is 
of the opinion that the creation of a combined planning of 
these water resources which can give sound results for the 
economic development of the region as well as of the nation. 
Further there is also a need for frequent training programmes 
for the management and conservation of reservoir fishery 
resources at Central Inland Capture Fisheries Research Insti-
tute, Barrackpore and/or Central Institute of Fisheries 
Educat ion, Bombay. 
SEVEN 
SUMMARY 
There are several multipurpose reservoirs, bundhs, 
barrages and rural ponds are present in Bundelkhand region 
with a total area of 42324.78 ha out of which 36878.19 ha 
water area has been undertaken for culture fishery develop-
ment. These water bodies are classified according to their 
siae. There are a total number of 4510 rural ponds with an 
area of 7738.67 ha out of which 784 ponds with an area of 
2294.38 ha has been covered hy FFDA for culture fishery 
development. TViere are 187 fisherman co-operative societies 
involved in management of the rural ponds under technical 
guidance of FFDA. FFDA has estimated that 3124 rural ponds 
with an area of 5107,58 ha, suitable for fish culture would 
be covered in the near future. There are ten hatcheries in 
the region with the capacity of 20 lacs fry production per 
year. 
Moat of the reservoirs are stocked with Indian major 
carps sometimes along with other exotic carps viz common 
carp, silver carp and grass carp. Five to ten years' stocking 
and fish production data of large, medium and small sice 
reservoir has been analysed. Five Years' data of relative 
yield of major carps in relation to other fishes has also 
been analysed. Overall average fish production of the region 
has been found 7.5 Kg/ha/yr, which lies between the national 
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average yield of the reservoirs. Average fish production for 
large, medium and small sise reservoirs has been recorded 4-6 
Kg/ha/yr, 10 kg/ha/yr and 18 Kg/ha/yr respectively. Qualita-
tive yield of major carps in relation to other fishes has 
been recorded 5 per cent and 40-60 per cent of the total fish 
yield in Pahuj and Barwar reservoirs respectively, whereas 
average total fish production for Pahuj reservoir has been 
recorded 20.12 Kg/ha/yr, and 10.71/kg/ha/yr for Barwar reser-
voir. Local hatcheries have proved to be unable to achieve 
their annual target of seed production. 
Present author has observed commercial exploitation of 
fishery at the following level. 
1. Seed is not stocked in adequate quantity and scientifi-
cally. 
2. Proper eradication of predatory and weed fishes has almost 
neglected 
3. Over exploitation of fishery even in close season is don© 
frequently. 
4. Use of the least mesh sise gears to catch under sise 
fishej^. 
5. Drying up of rural ponds in summer months. 
Present study reveals the fact tViat presently fishery 
industry in this region is under commercial exploitation and 
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fish production is lower than, their poteatiaL. This is large-
ly attributed due to unacientific management. Present author 
suggests creation of a combined planning of these, water 
resources which are being used independently by different 
functionaries i.e. Irrigation, Hydroelectricity, Water Works 
and Thermal Power Station. 
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APPKNDIX-I 
FINGERLING STOCKING AND FISH PRODUCTION IN SIXTY THREE OPEN 
WATER BODIES (AREA 34583.61 ha) IN BUNDELKHAND REGION 
Year Total Stocking /ha stocking Total Prod, /ha Prod. 
No, lacs No. Quintals Kg. 
1979-80 55.605 160 3129.50 9.04 
1980-81 68.978 199 2563.64 7.41 
1981-82 52.715 152 2344.66 6.77 
1982-83 54.637 167 2695.26 7.79 
1983-84 33.810 97 1936,19 5.59 
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APPENDIX-III 
FINGERLINQ STOCKING AND FISH PHODUCTION IN BARWAR RESERVOIR 
Year Total Stocking /ha stocking Total Prod, /ha Prod. 
Ho. lacs Ho. Quintals Kg, 
1979-80 5.230 523 167.31 16.73 
1980-81 5.075 507 108.85 10.88 
1981-82 2.265 226 94,87 0.87 
1982-83 - - 8.73 0.87 
1983-84 
1984-85 5.000 
1985-86 5.000 
1986-87 5.000 
1987-88 5.000 
1988-89 5.000 
• 
500 
5CH3 
500 
500 
500 
0,15 
101.64 
118,56 
13.12 
112.30 
143.00 
0 .01 
10.16 
11.85 
12.31 
11.23 
14.30 
APPKHDIX.-IV 
FINGKRLING STOCKING AND FISH PROWCTION IN PAHUJ RESERVOIR 
Year Total Stocking /ha stocking Total Prod . /ha Prod, 
No. lacs No . Quintals tCg. 
1979-80 2.100 405 48.13 9.29 
1980-81 2,080 
1981-82 2.085 
1982-83 2.100 
1983-84 2.070 
1984-85 2.070 , 
1986-86 2.070 
1966-87 2.070 
1987-88 2.070 
1988-89 2.070 400 44.00 8 .49 
401 
401 
405 
400 
400 
400 
400 
400 
106,48 
240.73 
.118.43 
36.22 
77.45 
65.26 
135.54 
170.75 
20.65 
46.47 
22.86 
6.99 
14.95 
12.59 
26.10 
32.96 
APPKHDIX-V 
FINQEHLING STOCKING AND FISH PRODUCTION IN PAREECHA RESERVOIR 
Year Total Stocking /ha stocking Total Prod, /ha Prod. 
No. lacs No. Quintals Kg. 
1979-80 3.220 41.3 3.43 0.44 
1980-81 4.001 515 17.66 2.26 
1981-82 1.197 152 25.06 3.22 
1982-83 4.000 514 3.78 0.48 
1983-84 4.000 514 0.79 0.10 
1984-85 - - 0.62 0.07 
1985-86 4.000 514 0.68 0.08 
1986-87 3.187 408 0.59 0.07 
1987-88 4.000 514 0,11 0.01 
1988-89 0.750 94 1.40 0.1? 
APPENDIX-VI 
RKLATIVK ABUNDANCE OF MAJOR CARPS, CAT FISH AND WKKD FISO IN 
PAHUJ RESERVOIR 
Year Major Carps Cat Fishes Miscellaneoua Total 
A A' 
1984-65 032 - 2616 5126 7774 
1985-86 138 - 2082 4304 6525 
1806-87 409 - 2477 9666 12553 
1987-88 126 - 2633 14321 16086 
1988-89 198 - 1697 2515 4410 
A = Fish«8 more than 1.5 kg in weight 
A' = Fiahea less than 1.5 kg in weight 
Stocking Rate 2.07 lacs Fingerling per year 
Production-Kilograms 
APPENDIX-VII 
RELATIVE ABUNDANCE OF MAJOR CAHI>S, CAT FIGH AND WEED FISe IN 
BARHAR REimRVOIR 
Year Major- Carpa Cat Fishes Miscellaneous Total 
A A' 
1985-86 6658 0103 1488 3471 11731 
1986-87 4182 0636 1942 5551 12311 
1987-88 6493 0045 1413 5611 13564 
1988-89 3803 0010 1062 4692 9569 
A = Fishes more than 1.5 kg in weight 
A' -- Fishes less than 1.5 kg in weight 
Stvocklng Rate 5 lacs Fingerling per year 
Production-Kilogram 
APPKNDIX-VIII 
CRAP FRY PRODUCTION IN LOCAL BATCHERIKS OF BUNDELKtIAND REGIOM 
Name of Target Achievement lacs per year 
Hatchery lacs 1982- 1983- 1984- 1985- 1986- 1987-
per year 83 - 84 8& 86 87 83 
Gur£5arairi 3.000 0.337 0.496 0.58 1.042 - 0.600 
Aata 3,000 2.450 1.404 1.070 1,338 - 1.320 
Matatila 1.000 8.112 1.025 FLOOD FLOOD - FLOOD 
Atkoha 2.500 1.485 0.490 2,105 0.200 - 0.230 
Fvidari 1.250 0.960 - - 0. 170 - -
Kabrai 1.250 - - - - _ .. 
Keolari 1.250 1.015 0.320 - 0.020 
Kalupur 1.500 2.210 0.424 - 0.205 - 0,490 
Nahari 2.500 2.205 0.250 1.030 1.480 - 1.279 
Mawaio 1.000 2.210 0,775 - 0,200 - 0,300 
Total 10 18.500 18.984 5.184 4.908 4.655 xx 4.219 
